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Abstract
The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the exchange of ideas about development 
issues. An objective of the series is to get the findings out quickly, even if the presentations are less than fully polished. The papers carry the 
names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those 
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and 
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.
Policy Research Working Paper 7635
This paper is a product of the Climate Change Cross-Cutting Solutions Area, and a background paper to “The Triple 
Dividend of Resilience” report, a joint initiative by the Global Facility for Disaster Reduction and Recovery and the 
Overseas Development Institute. It is part of a larger effort by the World Bank to provide open access to its research and 
make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted 
on the Web at http://econ.worldbank.org. The authors may be contacted mechler@iiasa.ac.at.   
This paper addresses the question whether and how co-
benefits, through disaster resilience building, can be further 
promoted.  Co-benefits are defined as positive externalities 
that arise deliberately as a result of a joint strategy that 
pursues several objectives synergistically at the same time, 
such as disaster risk management and development goals, 
or disaster risk management and climate change adaptation. 
Of particular interest is the question of how the economic 
and broader benefits of disaster risk management can be 
recognized and realized by those in charge of fiscal policy 
decisions. The paper considers the interplay between public 
disaster risk management investment and fiscal policy, and 
provides an overview of the current debate as well as assess-
ment methods, tools, and policy options. In fiscal budgeting, 
it has been standard practice to focus on direct liabilities and 
recurrent spending. Costs of disasters are often dealt with 
after the fact only, rather than being considered as contin-
gent liabilities. As a consequence, the full costs of disasters 
have often not been budgeted for, and, with a price signal 
missing, there is lack of clear incentives for investing in 
disaster risk management. Overall, the paper identifies four 
steps and three dividends to be harnessed: (i) understanding 
fiscal risk; (ii) protecting public finance through risk financ-
ing instruments, the first dividend; (iii) managing disaster 
risk comprehensively, the second dividend; and (iv) pursuing 
a synergistic, co-benefits strategy of concurrently managing 


















































decade	 back	 to	 about	 87%	 vs.	 13%	 (Kellet	 and	 Caravani,	 2012).	 Economic	














that	 stronger	 efforts	 are	 needed	 to	 understand,	 measure	 and	 foresee	 the	
evolution	of	interdependencies	of	risk.	
	












with	 the	 literature,	we	define	 co‐benefits	 as	positive	 externalities	 that	 arise	











recurrent	 spending,	 such	 as	 foreign	 and	 domestic	 sovereign	 borrowing,	
expenditures	 by	 budget	 law,	 future	 recurrent	 costs	 of	 public	 investment	
projects,	and	pension	and	health	care	expenditure.	Costs	of	disasters	are	often	











(i) Understanding	 fiscal	 risk‐	 identifying	 and	 assessing	 the	 relevance	 of	
disaster	risk	for	public	finance;	
(ii) Protecting	 public	 finance	 through	 risk	 financing	 instruments	 –	
identifying	and	examining	insurance‐related	instruments	that	support	
protection	of	the	fiscal	position	‐	the	1st	dividend;	
(iii) Comprehensively	managing	disaster	 risk	 including	 risk	 reduction	and	
risk	preparedness	as	they	affect	development	–	the	2nd	dividend;	














focus'	based	on	 the	 following	broad	guiding	question:	How	can	 the	 findings	
support	government’s	DRM	investment	decisions	as	a	public	good?	We	provide	
empirical	evidence,	seek	to	identify	good/bad	practices	in	fiscal	policy	design	
and	 contextualize	 the	 discussion	 with	 relevant	 country‐level	 and	 regional	
examples,	 such	 as	 from	 Mexico,	 the	 Caribbean	 states	 and	 OECD	 countries.	
Overall,	 we	 seek	 to	 distill	 entry	 points	 for	 more	 strongly	 recognizing	 and	
realizing	the	economic	and	broader	benefits	of	DRM	by	those	in	charge	of	fiscal	
policy.		Specifically,	we	identify	current	guiding	principles	and	aims	for	fiscal	












Disasters as acts 
 of God 
Understanding 
fiscal risk  















modelling, fiscal risk 










tes ng, mul  risk 
matrix and mul ‐
metric evalua on 
Tools 
Objec ves 













benefits from DRM 
 
Co‐benefits (incl. 




Natural	 disasters	 lead	 to	 loss	 of	 life	 and	 assets	 and	 have	 large	 impacts	 on	









undertake	 reconstruction	 and	 raise	 tax	 revenue.	 Once	 a	 disaster	 hits,	 these	








losses	 and	 ensure	 that	 reconstruction	 can	 start	 promptly.	 They	 include	 the	 emergency	
















of	 operations?	 A	 seminal	 paper	 by	 Arrow	 and	 Lind	 (1970)	 on	 the	 role	 of	


































and	 the	 case	 for	 risk	 aversion	 has	 been	 understood	 (Priest,	 2003;	Mechler	
2004;	 Hochrainer,	 2006;	 Ghesquiere	 and	Mahul,	 2007;	 Anginer	 et	 al.	 2013;	
Mechler	and	Hochrainer‐Stigler,	2014).	However,	only	a	few	of	these	analyses	
(Mechler	2004;	Hochrainer,	2006;	Ghesquiere	and	Mahul,	2007;	Mechler	and	
Hochrainer‐Stigler,	 2014)	 explicitly	 studied	 and	 criticized	 the	 details	 of	 the	
	 7	
theorem	for	 the	disaster	dimension.	 	Broadly,	 the	Arrow‐Lind	theorem	does	
not	 apply	 to	 	 governments	 of	 countries	 that	 exhibit	 some	 of	 	 the	 following	






 Constraints	 on	 resources	 to	 finance	 disaster	 losses	 and	 associated	
requirements.	Such	sources	are	determined	by	the	ability	to	reallocate	
the	budget,	domestic	savings,	access	 to	 financial	markets,	and	 level	of	
external	indebtedness.	
	
While	 income	 is	 not	 the	 sole	 defining	 variable	 for	 risk	 coping	 and	 risk	
preference,	 it	 is	 informative	 to	 compare	 income	 to	 losses	 in	 large	 event	 to	
understand	where	to	look	and	where	to	prioritize	action.	As	figure	3	suggests,	
while	 absolute	 damages	 (losses)	 hve	 been	 concntdrated	 in	 higher	 income	

















and	 budget	 for	 direct	 liabilities,	 that	 is,	 liabilities	 that	 manifest	 themselves	
through	 certain	 and	 annually	 recurrent	 expenditure.	 Those	 liabilities	 are	
termed	 explicit	 (as	 recognized	 by	 law	 or	 contract),	 or	 implicit	 (moral	
obligations).	 In	contrast,	disaster	risk	enters	the	balance	sheet	as	contingent	
liabilities	(marked	in	red	in	table	1),	i.e.	obligations	that	arise	randomly	when	
a	 particular	 event	 occurs.	 Explicit,	 contingent	 liabilities	 deal	 with	 the	








































Similarly	 to	 the	 fiscal	 risk	matrix,	 a	 fiscal	 hedge	matrix	 can	 be	 established,	



























































































and	 reconstruction,	 and	 experienced	 extreme	difficulties	 in	 repairing	public	
infrastructure	 and	 assisting	 the	 recovery	 of	 the	 private	 sector	 following	
Hurricane	 Mitch	 in	 1998.	 Five	 years	 after	 Mitch’s	 devastation	 the	 GDP	 of	
Honduras	was	6%	below	pre‐disaster	projections.	
	
A	 report	 by	 the	 World	 Bank	 (Cummins	 and	 Mahul,	 2009)	 added	 another	
dimension	to	this	framing	and	assessment	in	terms	of	the	timing	of	resource	








Although	 there	has	been	a	 considerable	 amount	of	discussion,	 there	 is	 very	
little	reported	evidence	on	the	scope	and	scale	of	 liquidity	gaps.	The	case	of	







it	 required	 additional	 resources	 to	 finance	 relief,	 clean‐up	 and	 emergency	 rehabilitation,	 Grenada	
experienced	a	dramatic	decline	in	revenues.	The	revenue	reduction	was	an	estimated	5	percent	of	GDP	
between	 September	 and	December	2004.	The	 government,	which	had	only	 limited	 reserves,	 faced	
serious	 problems	 financing	 the	 public	 service	 bill,	 including	 salaries	 and	 the	 continuation	 of	 key	
services.	It	also	became	evident	that	the	country	would	not	be	able	to	meet	its	debt	obligations	as	they	















periods.	 To	make	matters	 worse,	 Hurricane	 Emily	 followed	 in	 2005,	 which	 caused	 about	 USD	 50	
million	 in	 additional	 economic	 losses.	 The	 Grenada	 experience	 and	 lessons	 learnt	 have	 been	
considered	 an	 important	 impetus	 for	 the	 discussion	 regarding	 the	 creation	 of	 the	 Caribbean	
Catastrophe	Reinsurance	Facility	(CCRIF)	in	2007	(see	World	Bank,	2010b).	
	










few	 years	 is	 available	 regarding	 countries’	 financial	 vulnerability	 and	
questions	relating	to	how	much	and	what	to	insure.	CATSIM	has	addressed	this	
question	 in	 some	 detail	 for	 many	 countries	 and	 regions.	 The	 Catastrophe	
Simulation	 (CATSIM)	 model,	 developed	 by	 IIASA,	 is	 a	 risk‐based	 economic	
framework	 for	 evaluating	 economic	 disaster	 impacts,	 and	 the	 costs	 and	













countries	 to	 be	 particularly	 fiscally	 vulnerable:	 (i)	 various	 small	 island	
developing	states	in	the	Caribbean	and	Pacific,	(ii)	countries	in	Latin	America	
(Honduras,	 Nicaragua,	 El	 Salvador	 and	 Bolivia),	 Africa	 (Madagascar,	
Mozambique,	 Zimbabwe,	 Sudan,	 Nigeria	 and	 Mauritania)	 and	 Asia	 (Nepal,	
Cambodia,	 Laos,	 the	 Philippines,	 Indonesia,	 Papua	 New	 Guinea).	 These	
countries	are	prime	candidates	for	stepping	up	activities	to	plan,	reduce	and	
manage	risks	 in	order	to	reduce	serious	human	and	financial	 loss	burden	to	



















resources	 to	 fund	 the	 costs	 of	 disasters.	 In	 terms	 of	 ex	 ante	 risk	 financing	











A	 number	 of	 countries	 highly	 susceptible	 to	 disaster	 risk	 have	 begun	 to	
consider	disaster	and	budget	planning	and	move	more	strongly	from	reactive	











Yet,	 while	 processes	 and	 procedures	 are	 being	 implemented,	 the	 budgeted	












insurance	 companies	 for	 potential	 losses	 (or	 reinsurance),	 as	 well	 as	 the	
financial	return	required	for	absorbing	the	risks.	The	“load”	can	be	significant,	
or	 as	much	 as	 500%	 of	 the	 pure	 risk	 (expected	 losses)	 (Froot,	 2001).	 Still,	
people	buy	 insurance,	and	 justifiably	so,	because	of	 their	aversion	to	(large)	
losses,	 i.e.,	 their	 concern	 about	 the	 volatility	 of	 the	 possible	 outcomes.	
Insurance	and	other	risk‐transfer	instruments	are	thus	justified	by	the	concept	
	 16	
of	 risk	 aversion	 and	 it	 is	 because	 of	 aversion	 to	 large	 risks	 that	 people	 are	
willing	to	pay	for	insurance.	
	
Insurance.	 Traditional	 or	 parametric/index‐based	 insurance	 provides	















Contingent	 credit	 arrangements	 do	 not	 transfer	 risk,	 but	 spread	 it	 inter‐
temporally.	In	exchange	for	an	annual	fee,	the	right	is	obtained	to	take	out	a	
specific	 loan	amount	post‐event	 that	has	 fixed	 conditions.	Contingent	 credit	
options	 are	 commonly	 grouped	under	 alternative	 risk	 transfer	 instruments.	
The	World	 Bank	 has	 recently	 developed	 such	 an	 instrument,	 which	 is	 now	
labeled	a	“deferred	drawdown	option”	(CAT	DDO).	The	disadvantage	is	that	the	
exercise	 of	 the	 right	 creates	 a	 new	 debt,	 which	 can	 constrain	 future	
development.	
	






















The	Caribbean	 Island	 States	 in	 2007	 formed	 the	world’s	 first	multi‐country	
catastrophe	 insurance	 pool,	 reinsured	 in	 the	 capital	 markets,	 to	 provide	
governments	 with	 short‐term	 liquidity	 in	 the	 aftermath	 of	 hurricanes	 or	
earthquakes.	16	Caribbean	countries	contribute	resources	ranging	from	US$	
0.2	 to	US$	4	million	depending	on	 the	 exposure	of	 their	 specific	 country	 to	
earthquakes	and	hurricanes.		CCRIF	has	created	a	viable	insurance	instrument,	
and	is	helping	with	improving	the	region’s	capacity	to	deal	with	disasters.	Also,	
country	 risk	 profiles	 via	 a	 Multi‐Peril	 Risk	 Evaluation	 System	 (MPRES)	

























disaster	 management	 is	 not	 straightforward.	 It	 ultimately	 depends	 on	 the	










For	 the	 low‐	 to	 medium‐loss	 events	 that	 happen	 relatively	 frequently,	 risk	
reduction	is	likely	to	be	cost	effective	in	reducing	burdens.	The	reason	is	that	
the	costs	of	risk	reduction	often	increase	disproportionately	with	the	severity	
of	 the	 consequences.	 Moreover,	 individuals	 and	 governments	 are	 generally	
better	able	 to	 finance	 lower	 consequence	events	 (disasters)	 from	 their	own	
means,	 for	 instance,	 savings	 or	 calamity	 reserve	 funds,	 and	 including	
international	assistance.	The	opposite	is	generally	the	case	for	risk	financing	
instruments,	including	reserve	funds,	catastrophe	bonds	and	contingent	credit	
arrangements.	 For	 this	 reason,	 it	 is	 generally	 advisable	 to	 use	 those	
instruments	 mainly	 for	 lower	 probability	 hazards	 that	 have	 debilitating	
consequences	 (catastrophes).	 Finally,	 as	 shown	 in	 the	 uppermost	 layer	 of	
Figure	8,	individuals	and	governments	will	generally	find	it	too	costly	to	use	
risk‐financing	 instruments	 against	 very	 extreme	 risks	 occurring	 less	
frequently	than,	say,	every	500	years.			
	
Budgetary	 policies	 and	 risk	 financing	 options	 can	 in	 principle	 also	 lead	 to	
incentives	 for	 giving	 stronger	 emphasis	 to	 risk	 reduction.	 Implementing	 a	
structured	 process	 for	 risk	 detection	 in	 the	 balance	 sheet	 has	 potential	 for	
providing	 a	 “price	 signal.”	 In	 turn,	 a	 strong	 focus	 on	 ex	 post	 disaster	











within	 the	 finance	 ministry	 in	 order	 to	 identify	 sovereign	 insurance	 for	
increasing	 fiscal	 stability.	 In	 1996	 the	 Mexican	 government	 created	 a	
budgetary	 program	 to	 enhance	 the	 country’s	 financial	 preparedness	 for	
natural	 disasters,	 The	 Fund	 for	 Natural	 Disasters	 (FONDEN).	 FONDEN’s	






and	 about	 25	 percent	 of	 FONDEN	 resources	 are	 earmarked	 to	 (post‐event)	






4.2 Informing	 the	 transition	 to	 holistic	 DRM	 integrated	 with	
development:	A	need	for	broader‐based	decision‐making	tools	
	










reduction	 decision‐making,	 if	 key	 challenges	 are	 properly	 tackled.	 These	
challenges	 include:	 complexities	 in	 estimating	 risk;	 data‐dependency	 of	
results;	 negative	 effects	 of	 interventions;	 inclusion	 of	 stakeholders,	 and	
distributional	 aspects.	 How	 this	 information	 is	 used	 will	 qualify	 the	
acceptability	and	robustness	of	the	studies.	
	
Key	 challenges	 remain,	which	need	 attention	 including	 the	 consideration	 of	
intangibles,	 including	 multiple	 objectives	 such	 as	 equity	 and	 distributional	
issues,	as	well	as	taking	a	stronger	systems	perspective	on	the	benefits,	which	
means	understanding	how	broad‐based	 interventions	 into	health,	 education	
and	infrastructure	can	create	cross‐sectorial	benefits.	As	figure	9	building	on	
cost‐benefit	 information	 on	 the	 returns	 of	 public	 interventions	 in	 various	
sectors	 suggests,	 this	 is	 needed.	The	 chart	 suggests	 that	 investments	within	
sectors	 such	as	health,	nutrition,	water	and	DRM	all	 reap	good	 returns	well	
beyond	the	necessary	condition	of	exceeding	the	benefit‐cost	threshold	of	1.	
The	 decision‐maker,	 particularly	 in	 the	 finance	 ministry,	 ever	 faced	 with	
limited	 resources	 is	 however	 left	 wondering	 how	 to	 create	 returns	







The	 need	 for	 further	 integration	 and	 mainstreaming	 of	 DRM	 into	 broader	
development	agendas	requires	rethinking	of	strategy	and	decision‐tools	used	
to	inform	the	strategy.	For	this,	the	use	of	single	‘efficiency’	criterion	(as	used	
by	 CBA)	 is	 becoming	 increasingly	 obsolete,	 and	 more	 integrative	 decision‐
making	 frameworks	 that	 incorporate	additional	criteria	such	as	 ‘co‐benefits’	
‘robustness’	 and	 ‘public	 acceptability’	 is	 increasingly	 needed.	 	 Such	broader	




to	 climate	 change	 adaptation	 (where	 DRM	 figures	 prominently):	 economic	
analysis	 is	 moving	 away	 from	 a	 unique	 emphasis	 on	 efficiency,	 market	
solutions,	and	cost‐benefit	analysis	of	adaptation	to	include	consideration	of	




This	 implies	 also	 looking	beyond	CBA	 to	 other	 tools	 available	 that	 can	help	
public‐sector	 decision	 makers	 to	 make	 decision	 on	 DRM,	 such	 as	 cost‐
effectiveness	 analysis	 (CEA),	 which	 does	 not	 require	 the	 monetization	 of	






Table	5 Characteristics	 and	 applicability	 of	 different	 decision‐support	 tools	 for	
assessing	DRM	














































Particularly,	 MCA	 appears	 a	 useful	 decision‐technique	 for	 the	 changing	
perspective	on	decision‐making	 for	DRM.	While	MCA	 thinking	has	not	been	





with	 economic	 and	 development	 planning	 processes	 holds	 potential	 for	
																																																								
















The	 DRM	 discourse	 is	 broadening	 framed	 around	 a	 resilience	 perspective.	





risk	 over	 time	 in	 a	 mutually	 reinforcing	 way.”	 (Keating	 et	 al.,	 2014).	 This	
perspective	 is	 also	 stated	 in	 a	 recent	 report	 by	 UNESCAP	 (2013).	
In	the	future,	it	is	clear	that	many	countries	will	need	to	build	their	resilience	
to	 adapt	 and	 thrive	 in	 an	 unpredictable	 and	 shock‐prone	 environment.	 To	





with	 regard	 to	 extreme	 climate	 events	by	 emphasizing	 risk	management	 as	
fundamental	to	the	policy	response.	The	report	suggest	as	the	basis	for	policy	
action	 a	 shift	 towards	 the	 essentiality	 of	 managing	 extreme	 event	 risks	





may	 lead	 to	 impact	 in	 terms	 of	 increased	 investment	 in	 DRM.	 A	 recent	





























and	 broad‐based	 contingency	 planning.	 Both,	 albeit	 with	 limited	 evidence,	

































climate	 resilience‐building	 activities	 across	 key	 sectors,	 and	 (iii)	 fosters	
collaboration	 and	 partnership‐building	 with	 many	 actors	 domestically	 and	
within	the	region.	Among	others,	engagement	occurs	between	the	Ministry	of	
Agriculture,	 Territorial	 and	 Urban	 Development	 and	 CENAPRED	 (National	
Disaster	 Prevention	 Center)	 on	 mainstreaming	 risk	 reduction	 policies	 into	
territorial	 and	 urban	 planning;	 with	 education	 authorities	 around	









for	 the	 Indian	 Ocean	 islands,	Madagascar	 over	 the	 last	 few	 years	 has	 been	
strongly	focusing	on	fiscal	disaster	risk	assessment.	The	intention	has	not	been	
to	 work	 towards	 risk	 financing	 tools,	 but	 to	 understand	 the	 budgetary	
implications	of	disaster	risk	and	identify	options	for	managing	those	broadly.	
Given	 the	 importance	 of	 risk,	 the	 country	 has	 further	mainstreamed	 risk	 in	
different	sectors.	Officially,	the	authority	for	DRM	sits	with	the	prime	minister	
office,	 which	 with	 the	 finance	 ministry	 has	 been	 closely	 engaged	 on	 the	
budgetary	 risk	 analysis.	 Building	 on	 increasing	 risk	 awareness,	 DRM	 has	
increasingly	become	a	crosscutting	concern	and	investment	 in	DRM	is	being	
pursued	by	public	authorities,	such	as	the	ministry	of	agriculture	(key	risk	is	















assessed,	 through	 sensitivity	 tests	 on	 baseline	 macro	 and	 fiscal	 indicators,	
which	 is	 commonly	 referred	 to	 as	 stress	 testing.	 	 Also,	 there	 has	 been	














Fiscal	 risk	 assessment	 has	 become	 an	 important	 consideration	 for	working	




and	 options	 for	 mutually	 managing	 risk	 across	 issues	 of	 concern.	 As	 one	
example,	 the	 Government	 of	 Colombia	 is	 intent	 on	 upgrading	 catastrophe	
insurance	 requirements	 for	 concessions.	 This	 would	 help	 reducing	 its	
contingent	liabilities	that	arise	from	public‐private	partnership	arrangements	
undertaken	for	infrastructure	construction	and	operation	(World	Bank,	2011).	
UK:	 National	 risk	 assessments	 as	 broad	 based	 planning	 tools	 for	 multi‐risk	
strategies	
The	United	Kingdom	since	2008	(and	similarly	the	Netherlands	since	2007)	has	
taken	 a	 broad‐based	 perspective	 on	 risks	 throughout.	 National	 risk	
assessments	(NRAs)	to	improve	policy	related	to	preventing	and	planning	for	
key	risks	(such	as	health‐related	or	terrorist	focused)	are	being	undertaken	bi‐
annually	 by	 the	 UK	 cabinet	 office	 since	 2008	 and	 are	 being	 published	 as	
National	Risk	Registers	(UK	Cabinet	Office,	2015).	These	assessments	identify	
and	 measure	 main	 risks	 bearing	 upon	 the	 country:	 natural,	 technological,	
terrorist,	and	other	 types	of	risk	 following	a	systematic	methodology	of	risk	



















in	 point,	 in	 the	 Netherlands,	 cross‐regional	 competition	 for	 resources	 for	
emergency	management	after	large	floods	is	concern	that	has	been	recognized	
using	 the	 risk	 assessment.	 Finally,	 another	 important	 point,	 particularly	 for	
	 30	
resilience‐based	 strategies,	 is	 that	 such	 broad	 risk	 assessments	 allow	 for	
identifying	new	actors,	importantly	involving	the	private	sector	as	well,	which	
has	 been	 taken	 part	 in	 the	 assessments	 as	 well.	 Whether	 and	 how	 these	
comprehensive	 risk	 assessments	 are	 replicable	 in	 other	 places	 and	 regions	
with	more	limited	capacity	and	resources,	remains	an	open	question.	Yet,	the	
government	of	Morocco	with	support	of	the	World	Bank	and	the	Global	Facility	
for	 Disaster	 Reduction	 and	 Recovery	 has	 started	 undertaking	 a	 multi‐risk	









risk	management	 is	not	an	easy	proposition,	as	disaster	 risk	 is	a	contingent	
liability,	i.e.	costs	accrue	only	in	case	of	an	event.	Furthermore,	a	large	part	of	
liabilities	 are	 of	 implicit,	 unwritten	 nature	 (disaster	 relief	 and	 recovery	




countries	 exposed	 to	 disaster	 risk	 has	 seen	 a	 step	 change.	 Based	 on	
experiencing	and	better	understanding	the	large	fiscal	and	economic	burdens	
















At	 the	same	time,	 identifying	 fiscal	risks	vis‐a‐vis	 fiscal	hedging	 instruments	
helps	to	develop	a	level	playing	field	for	investments	in	DRM	and	other	priority	
investment	 areas.	 Such	 systematic	 thinking	 has	 mostly	 informed	




and	 generate	 co‐benefits	 that	 go	 beyond	 the	 direct	 and	 indirect	 gains	 by	
creating	 a	 third	 dividend	 that	 ‘beyond	 disasters’	 contributes	 to	 providing	
resilience	against	shocks	more	holistically.			
	





(ii) Protecting	 public	 finance	 through	 risk	 financing	 instruments	 (1st	
dividend);	
(iii) Working	 towards	 comprehensively	 managing	 disaster	 risk	 including	
risk	 reduction	 and	 risk	 preparedness	 as	 they	 affect	 development	 (2nd	
dividend);	





tackled,	 while	 (iv)	 will	 need	 more	 attention	 in	 the	 future	 to	 truly	 create	
measureable	co‐benefits	and	build	resilience	throughout.	There	is	increasing	
recognition	 that	 a	 broad‐based	 perspective	 is	 necessary	 to	 incentivize	 risk	
reduction,	 avoid	 risk	 creation	 and	 generate	 additional	 co‐benefits	 that	 go	
beyond	the	direct	and	 indirect	gains	 from	reducing	risk.	 	Co‐benefits	can	be	









Our	 discussion	 tentatively	 suggests	 that	 fiscal	 disaster	 stress	 testing	 and	
national	risk	assessment	can	be	entry	points	for	more	holistically	tackling	DRM	






























 Risk	 planning	 helps	 with	 improving	 risk	 detection	 across	 sectors	 and	
identifying	key	public	and	private	sector	actors	for	managing	risks.	As	one	
example,	the	UK	has	developed	a	risk	matrix	that	charts	out	probability	vs.	
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